It has been known for many years (1) that cholesterol crystallized from solutions containing water (e.g., ether or 95 per cent alcohol) takes up one molecule of water of crystallization. This water is readily lost at 100 ° or on drying in vacuo. BSmer (2) reported that crystals formed under such conditions belong to the triclinic system. Although the crystal has the same appearance after drying, Kofler and Kofler (3) characterize it then as a pseudomorph. On the other hand, cholesterol which has been crystallized from water-free solvents has a needle-like appearance and belongs to the rhombic system (3). Crystals formed from sublimation are right-angled leaflets or columns, which also are rhombic (3).
The present communication is an attempt to throw light on (1) the influence of the solvent, (2) the influence of the crystal system, and (3) the effect of grinding in contact with ice.
EXPERIMENTAL RESULTS
Cholesterol from spinal cords of cattle was purified by the method of Anderson (6) and crystallized from 95 per cent alcohol (preparation A). Another sample from the same source I was purified independently by the same method. This was then recrystallized three times from absolute alcohol and twice from freshly distilled acetone (preparation B). Preparation A, M.P. 148.5-149 ° (cor.), had the appearance of leaflets or plates while preparation B, M.P. 148.8-149.4 ° (cor.), was needle-shaped. Samples from these preparations were recrystallized from these solvents and dried at different temperatures for varying times, under vacuum. These secondary recrystallizations were carried out with the container in an ice bath while stirring rapidly to produce very small crystals. After drying, these crystals were suspended in the buffers by a quick shake of the test tube. Such suspensions, although not stable, were satisfactory for use during the short time required t ° make a measurement.
The same microelectrophoresis technique was used as before (4, 7) . Isoelectric points were determined in HC1 solutions and mobility measurements were made at pH 5.8 in sodium acetate-acetic acid buffers (# =. 1/150). All mobility values are corrected to 25°C. Abramson and others (8) have shown that electrophoretic mobility is independent of size and shape within wide limits. This was also found to be true in these experiments. The presence of excessively large particles seemed to produce irregularities, possibly by causing turbulent motion; such particles were carefully removed before introducing the solution into the cell. As may be seen from Table I, the unground material had the same isoelectric point as the ground cholesterol (4) and ergosterol (5) but its mobility at pH 5.8 was over twice that of the ground material (Table II) . Each mobility value given in this report represents the average of at least twenty measurements, made as objectively as possible. It will also be noted that no significant differ-ences can be seen between the behavior of crystals from alcohol or acetone or under different conditions of drying. It was found that cholesterol which had been subjected to long drying at high temperatures frequently exhibited irregular mobilities. Since Kofler and Kofler (3) report that crystals sublime at 105-115°C. under a pressure of 11 ram. of mercury, this may be a factor involved in these deviations.
To exclude any possibility that these results might be due to the influence of slight traces of adsorbed solvents, several grams of cholesterol were melted in a pyrex beaker in an oil bath at 149°C. and immediately cooled. After cooling, the surface of the crystalline mass was See text for details.
The higher mobilities removed and material from the center of the block suspended in the buffer. No essential change in mobility was obtained (cf. Table I ).
In general, the data on unground cholesterol are more divergent than those obtained with ground material. It should be emphasized that traces of gaseous impurities, excessive heat, or long contact with organic surfaces under vacuum (e.g., rubber), may yield aberrant results but if proper precautions were taken, satisfactory agreement was obtained.
If unground cholesterol was heated after suspension in water, mobilities were highly irregular. As a rule, the mobility increased and the isoelectric point dropped in pH. This agrees with our previous data Following our previous technique (4, 5), cholesterol from both these preparations was ground with ice in an agate mortar. Grinding was done by hand, at -10°C., at as constant a rate as possible. Fig. 1 shows the changes in electrophoretic mobility (in #/sec./volt/cm.) at pH 5.8 of cholesterol ground for varying lengths of time. As shown, there seems to be no significant difference between cholesterol crystallized from either solvent. After 50 minutes grinding a constant mobility is reached. Our previous measurements were made with material which had been ground for 1 hour. These and the present results (on material ground 1 hour) are compared in Table II . The term "undried" means that the material was not separated from the ice after grinding but suspended directly in the water (as before (4)) used to dilute the buffer to the proper ionic strength (1/150).
Samples were also taken from the fine powder of ice and cholesterol (ground for a full hour) and vacuum dried for 18 hours at 25°C. The results in Table II show that mobility values revert toward those obtained with unground material (Table I) . Attempts were made to grind at room temperature without ice but the crystals always smeared into a single mass.
DISCUSSION
It should be pointed out that these results do not invalidate our previous data (4) where it was shown that sols prepared by the different methods in the literature show great variations in electrophoretic mobility. These fluctuations are probably due to adsorption of solvent and to heat.
The present data indicate that there is no significant difference between the behavior of the needle-shaped cholesterol crystals from acetone solutions, the platelets from alcohol, or the columnar types produced by crystallization from the melted state. There is, however, a difference in mobility produced by grinding in ice. This phenomenon is, at present, difficult to account for satisfactorily. A chemical change seems excluded because of the reversibility of the reaction. A decrease in Kr below the critical point (~r < 10) would produce smaller mobilities (9, 10), but since reversal takes place on drying, this explanation would not be valid, unless drying causes a change in the effective radius. No visible increase in aggregation could be detected. Furthermore, in the ionic strength used, no mobility differences could be noticed between aggregates of very small particles of ground cholesterol in the same focus; this indicates that Kr was at least > 30.
Adam (11) gives a good discussion of amorphous surfaces produced on crystals by polishing and grinding. It is possible that the grinding has altered the orientation of the surface layers but it is hard to account by this theory for the return to the original speed on drying. The presence of films of gases on the dried surfaces which would be driven off by grinding might be advanced to account for the altered behavior but it is difficult to explain, in this manner, the constancy of the isoelectric point at ca. pH 3.
The most plausible explanation seems to be a change in wetting such as that reported by Devaux (12) and later by Pockels (13) . Devaux found that when various substances are melted on water and allowed to solidify, the under surface is wetted by water while the top surface is not. Pockels repeated this experiment with tallow, trimyristin, paraffin, wax, colophony, shellac, stearic acid, and palmitic acid. She confirmed Devaux' work except in the case of paraffin. If these solid cakes of material were inverted for several days so that the layer formerly in contact with water was now exposed to air and vice versa, the side now under water became wettable whereas the surface which was formerly wettable now resisted wetting. .This reversal was not complete in all cases but could always be noted to a certain extent. Glass, porcelain, and platinum likewise showed this reversibility of wetting. She also discovered that glass and platinum could be made wettable by rubbing in contact with water.
Fairbrother and Varley (14) have shown that sintered glass powder becomes hydrated on standing in water for several days. Concomitant with this change, they noticed a decrease in the ~'-potential. Briggs (15) also reports these phenomena in the case of cellulose in contact with water. He mentions that "this decrease in ~--potential approaches a limit with time and after a week the relative change per day is small. However, if the cellulose is placed in a ball-mill and beaten for a while, the f-potential again decreases and the decrease seems proportional to the degree of beating." This may mean that results obtained with the ground cholesterol suspensions represent the behavior of the sterol when in a steady state with its continuous phase. Grinding the cholesterol in intimate contact with ice may accelerate the rate of attainment of this steady state. It is possible that an increased adsorption of water molecules may lessen the number of active places at the interface available for adsorption of ions and hence decrease the net charge per unit area. The ratio of positive and negative ions on the surface would only be a function of pH and hence the isoelectric point would remain unchanged. SUMMARY I. No significant differences were noted between the electrophoretic mobilities of unground cholesterol crystallized from alcohol, acetone, or the melted state.
2. On grinding with ice at -10°C. the mobility drops to less than half (at pH 5.8) that observed in the unground state. This equilibrium condition is reached after 50 minutes grinding. Cholesterol crystals from alcohol or acetone behave identically throughout the course of this change.
3. When cholesterol crystals which have been ground with ice are dried in vacuo at room temperature they revert to the mobility of unground cholesterol. The cause of this phenomenon is discussed.
4. Both ground and unground cholesterol have an isoelectric point near pH 3.0, even after crystallization from the melted state.
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